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Abstract 
The nanomaterial of IB metal has been the focus of the material research 
due to their unique optical, magnetic, electric, or catalytic properties and their 
high conductivity of bulk material. The special property and their potential 
applications of nanomaterial are mainly determined by their shape and size. And 
the key for the applications is to synthesize nanomaterials with controlled shape 
and size. 
The main goal of our paper is to synthesize IB metal nanomaterials with 
controllable size and shape, and some basic questions of nanomaterials research 
have been explored. The major results of the thesis can be summarized as 
follows: 
1. Based on well-known Tollens’ process, high yield silver nanotubes with 
diameters corresponding to the AAO template pore sizes and of length up to tens 
of microns have been successfully synthesized using electroless deposition. Their 
structure, shape, size, and optical properties were characterized systemically 
using TEM, XRD, SEM, UV-vis, HRTEM etc and a growth mechanism was 
proposed. 
2. Silver nanowires / nanorods have been synthesized by simply reducing 
the silver ions with many reductants such as glucose, sodium citrate, NaH2PO2 
etc in the absence of any surfactant or the so-called capping reagent at relatively 
mild conditions, although the productivities are quite different. Interestingly, we 
found that all the silver nanowires / nanorods in the as-prepared products are of 
cyclic penta-twinned structure, which five crystallites bonds by {111} facets. 
And a cyclic penta-twinned-crystal growth mechanism is presented for the best 














 IV  
nanoparticles synthesized at the room temperature, we propose that the cyclic 
penta-twinned structure is due to both the stacking fault and intrinsic equilibrium 
structures of the lower energy. We could have present a best understanding about 
the template-free growth of nanowires / nanorods of all fcc metals. 
3. Dilute solution without supporting electrolyte is an extreme or unusual 
condition. In a dilute silver nitrate, copper nitrate and nickel acetate solution 
without any other supporting electrolyte, silver, copper and nickel nanowires 
have been successfully synthesized on an iron rod without any template such as 
AAO or the so-called soft-templates.  
Cuprous oxide nanoparticles and nanoflowers with controllable shape and 
size were synthesized on glassy carbon electrode at similar condition using 
different kinds of electrocell. Based on a series of characterizations, we explored 
their growth mechanism.     
The absence of extra supporting electrolyte played a key role in the 
formation of 1D metal nanostructures, cuprous oxide nanoparticles and 
nanoflowers during the electrodeposition. It might open a new field for the 
preparation of nanostructures by this unusual electrochemical deposition. 
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